Activation of NADP-malate dehydrogenase in C3 plants by reduced glutathione.
NADP-malate dehydrogenase extracted from darkened leaves of the C3 plants pea, barley, wheat and spinach was activated by reduced glutathione, a monothiol, as well as by dithiothreitol (DTT). However, in the C4 plants maize and Flaveria trinervia, only dithiothreitol could effectively activate the enzyme. There was no activation of the maize enzyme and little or no activation of the F. trinervia enzyme by glutathione. The failure of glutathione to activate NADP-MDH in leaf extracts of maize and F. trinervia may indicate there is some difference in disulfide groups of the protein compared to the C3 plant enzyme. Both DTT and glutathione could activate NADP-malate dehydrogenase in a partially purified enzyme preparation from pea leaves with or without addition of partially purified thioredoxin. However, the required concentration of reductant was lower with addition of thioredoxin than in its absence. In extracts of C3 species and the partially purified pea enzyme the level of activation after 40 to 60 min under aerobic conditions was higher (up to twofold) with DTT than with glutathione. Under anaerobic conditions, the initial rate of activation was about twice as high with DTT as with glutathione, but the total activation after 40 to 60 min was similar. Ascorbate was totally ineffective as a reducing agent in activating NADP-MDH from C3 or C4 plants, possibly due to its more positive redox potential.